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Author Questionnaire:
1. Microscopy: Does your protocol involve video microscopy? N
2. Does your protocol include software usage? N
3. Which steps from the protocol section below are the most important for viewers to see? 
2.3., 2.4., 3.2., 4.7., 6.1., 6.4.
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? 
2.3. - Next, transfer the contents of tube 2 into the 15-milliliter tube (tube 1) containing 2 milliliters of 2x HBS (H-B-S) dropwise [1] followed by gentle mixing [2].
6.1. - For digestion of the gel bands, first use a clean razor blade to cut the gel bands from the gel into approximately 5-millimeter cubes [1] and place each band in a 96-well plate containing a filter in each well [2].
5. Will the filming need to take place in multiple locations? Y, different labs same campus


Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee.

1. REQUIRED Interview Statements (Said by you on camera): All interview statements may be edited for length and clarity.

1.1. Jerlisa Ann C. Arizala: Our protocol provides alternative methods for the identification and characterization of viral, nucleolar, and non-nucleolar host factors that maintain the HIV-1 infectious cycle [1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

1.2. Jerlisa Ann C. Arizala: The concepts used in this approach are applicable to other viral and disease models requiring the characterization of understudied pathways. Troubleshooting techniques are described for modification to other protein models [1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Introduction of Demonstrator (Said by you on camera):

1.3. Jerlisa Ann C. Arizala: Demonstrating the procedure will be Haitang Li and Pritsana Chomchan, scientists in the Molecular and Cellular Biology Department at the Beckman Research Institute at the City of Hope, and Roger Moore and Helen Ge, members of the City of Hope proteomics core in the Department of Molecular Immunology [1][2].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
1.3.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera



Section - Protocol
2. Rev-Nucleolar Localization Signal (NoLS)-3'Flag Mutation Expression During HIV-1 Replication
2.1. Begin by growing a HLfB (H-L-F-B)-stably expressing HeLa (hee-lah) cell line culture in three 100 mm culture plates to a 2 x 106 cells/milliliter density [1-TXT].
2.1.1. WIDE: Talent placing plates into incubator TEXT: HLfB = Rev-deficient HIV-1HXB2 
2.2. When the cells reach the appropriate concentration, mix 20 micrograms of plasmid containing the Rev-nucleolar localization signal-3 prime-flag mutation of interest with 1.76 milliliters of TE 79-10 (T-E-seventy-nine-ten) in a 15-milliliter tube [1-TXT] followed by the addition of 240 microliters of 2-molar calcium chloride with thorough mixing [2].
2.2.1. MED: Talent mixing plasmid into tube, with plasmid and TE 79/10 containers visible in frame TEXT: See text for all reagent/medium preparation details 
2.2.2. MED: Talent mixing calcium chloride w/ tube contents dropwise, with calcium chloride container visible in frame
2.3. Next, transfer the contents of the tube into a new 15-milliliter tube containing 2 milliliters of 2x HBS (H-B-S) dropwise [1] followed by mixing on a vortex machine [2].
2.3.1. CU: Contents being added to tube, with stock HBS container visible in frame
2.3.2. CU: Tube contents being gently mixed
2.4. After 30 minutes at room temperature, vortex the precipitation [1] and add 1 milliliter of the suspension dropwise to each of the three 100-millimeter HLfB culture plates while gently swirling the medium [2-TXT].
2.4.1. MED: Talent vortexing tube
2.4.2. [bookmark: _GoBack]CU: Suspension being added to plate while plate is being swirled. TEXT: See manuscript for incubation instructions
NOTE: Section 2.5 was deleted during filming, text is added as a reference for incubation instructions.
2.5. After a 6-hour incubation in the cell culture incubator, replace the transfection mixture with 10 milliliters of fresh culture medium [1] and return the cells to the incubator for another 42 hours (see section 2.2 of the protocol) [2].
2.5.1. MED: Talent adding medium to plate(s), with medium container visible in frame
2.5.2. MED: Talent placing plate into incubator
3. Viral Protein Lysate Collection
3.1. Forty-eight hours after the transfection, place each plate on a bed of ice within the Biohazard Level 2 tissue culture hood [1]. Remove the cell culture media, and gently rinse the cells with 10 milliliters of pre-chilled PBS without disrupting the cell layers [2].
3.1.1. WIDE: Talent placing plate(s) on ice
3.1.2. CU: One plate being rinsed, with PBS container label visible in frame
3.2. Next, treat the cells with 1 milliliter of lysis buffer supplemented with protease inhibitor cocktail per plate [1] and, tilting the plates to gather the cells into a pool, use a cell scraper to manually disrupt the layers [2].
3.2.1. MED: Talent adding lysis buffer to plate(s), with lysis buffer container visible in frame
3.2.2. CU: Plate being scraped
3.3. Using a 1000-microliter micropipette, pool the lysate from each plate into a pre-chilled 15-milliliter tube for a 15-minute incubation on ice [1-TXT] with vortexing every 5 minutes [2].
3.3.1. MED: Talent adding lysate to tube on ice. TEXT: 3mL total 
3.3.2. CU: Tube being vortexed
3.4. At the end of the incubation, aliquot the lysates into three 1.5 milliliter microcentrifuge tubes and collect the lysates by centrifugation. [1-TXT] Transfer the supernatant into a new 15-milliliter tube and obtain the viral protein lysate concentration as described in the manuscript [2].
3.4.1. MED: Talent adding tube(s) to centrifuge TEXT: 5 min, 15,000 x g, RT
3.4.2. CU: Supernatant being added to new tube, with old tube and pellet visible in frame if possible
NOTE: Sections 3.5 and 3.6 were not filmed. 
3.5. Obtain the viral protein lysate concentration using the Bradford method [1-TXT] and add a 20-gram aliquot of the input sample to 2x sample buffer (see sections 3.5 and 3.6 of the protocol) [2].
3.5.1. MED: Talent adding lysate to microcentrifuge tube, with protein assay dye reagent visible in frame TEXT: See text for Bradford assay details
3.5.2. MED: Talent adding sample to sample buffer, with stock sample buffer tube visible in frame
3.6. Then boil the sample at 95 degrees Celsius for 10 minutes [1] and store the input sample at minus 20 degrees Celsius [2].
3.6.1. MED: Talent placing sample to boil
3.6.2. CU: Sample being placed at 20 degrees Celsius
4. Rev-NoLS-3'Flag Coimmunoprecipitation
4.1. For coimmunoprecipitation of the Rev-nucleolar localization signal-three prime-flag, rinse 25 microliters of M2 (M-two) affinity gel beads [1-TXT] three times with 500 microliters of fresh lysis buffer supplemented with protease inhibitor cocktail per wash. Perform these steps in a cold room or with the reagents on ice [2-TXT].
4.1.1. WIDE: Talent adding buffer to beads, with bead and buffer containers visible in frame TEXT: Also rinse affinity gel beads for every mutation sample and control
4.1.2. MED: Talent adding tube(s) to centrifuge TEXT: 2 min, 820 x g, 4 °C
4.2. After the last rinse, add a 1 milligram/milliliter concentration of viral protein lysate to the rinsed beads in a final volume of 5 milliliters of lysis buffer [1] and incubate the reaction for 3 hours at 4 degrees Celsius with rotation [2].
4.2.1. MED: Talent adding lysate to tube, with lysis buffer container visible in frame
4.2.2. MED: Talent placing tube onto rotator
4.3. At the end of the incubation, pellet the viral protein lysate-conjugated beads by centrifugation [1-TXT] and collect the supernatant for measurement of the post-immunoprecipitation lysate protein concentration. See manuscript for sample storage instructions [2-TXT].
4.3.1. MED: Talent adding tube(s) to centrifuge TEXT: 1 min, 800 x g, RT 
4.3.2. CU: Supernatant being collected, with pellet visible in frame as possible TEXT: Save 20 micrograms of protein for western blot analysis
NOTE: Section 4.4 was not filmed. 
4.4. Add 2x sample buffer to the supernatant [1] and boil the post-immunoprecipitation sample at 95 degrees for 10 minutes [2] before storage at minus 20 degrees Celsius (see sections 5.5 and 5.6 of the protocol)[3].
4.4.1. MED: Talent adding sample buffer to sample
4.4.2. MED: Talent adding sample to heat block/water bath
4.4.3. MED: Talent placing sample at -20 °C
4.5. Add 750 microliters of lysis buffer to the viral protein lysate-conjugated bead pellet [1], transfer the beads into a 1.5 milliliter microcentrifuge tube [2], and wash the beads on a rotator for 5 minutes at 4 degrees Celsius [3].
4.5.1. CU: Buffer being added to pellet, with buffer container label visible in frame
4.5.2. MED: Talent transferring beads into the microfuge tube.
4.5.3. MED: Talent placing tube onto rotator
4.6. Collect the beads by centrifugation [1-TXT] for an additional two washes on the rotator as just demonstrated [2].
4.6.1. MED: Talent adding tube(s) to centrifuge TEXT: 1 min, 820 x g, RT 
4.6.2. CU: Tube on rotator
4.7. After the last wash, use a pinched long gel-loading tip to remove any traces of lysis buffer from the bead-co-immunoprecipitation complex [1] and resuspend the beads in 55 microliters of 2x loading buffer [2].
4.7.1. CU: Buffer being aspirated
4.7.2. MED: Talent adding loading buffer to tube, with loading buffer container visible in frame
4.8. Then boil the sample at 95 degrees Celsius for 10 minutes [1] and load 25 microliters of eluate onto one western blot and one Coomassie staining SDS-PAGE (S-D-S-page) gels [2-TXT].
4.8.1. MED: Talent adding sample to heat block/water bath
4.8.2. CU: Sample being added to gel TEXT: SDS-PAGE: sodium dodecyl sulfate polyacrylamide gel electrophoresis
4.9. After completion of SDS-PAGE gel electrophoresis, rinse the gel three times in 25 milliliters of ultrapure water for 15 minutes [1]. After the last wash, add 100 milliliters of Coomassie stain reagent onto the gel [2]. See manuscript for the complete staining protocol [3].
4.9.1. Water being poured off gel.
4.9.2. Coomassie blue reagent being poured onto the gel.
4.9.3. Final-stained gel.
NOTE: Step 4.9 added by author, so it is unknown if shots 4.9.1 – 4.9.3 exist or, if they do, how they’re slated. This step was added as a substitute for section 5.
5. Coomassie Staining NOTE: Section 5 was deleted due to time constraints. 
5.1. After disassembly of the western gel apparatus, slice and discard the stacking gel [1] leaving the resolving gel intact [2].
5.1.1. WIDE: Talent slicing stacking gel
5.1.2. CU: Shot of resolving gel
5.2. Gently transfer the resolving gel to a clean tray [1] and wash the gel three times on a platform with gentle rocking for 15 minutes with 25 milliliters of fresh ultrapure water per wash [2]. 
5.2.1. MED: Talent placing gel into tray
5.2.2. CU: Gel rocking on platform
5.3. After the last wash, cover the gel with 100 milliliters of Coomassie stain reagent for a 1-hour incubation on the rocker [1].
5.3.1. CU: Stain being added to gel
5.4. At the end of the incubation, wash the gel at least three times for 15 minutes [1] in at least 25 milliliters of fresh deionized water per wash until the desired resolution of protein bands is observed [2].
5.4.1. MED: Talent adding water to tray
5.4.2. CU: Shot of protein bands
6. In-Gel Reduction, Alkylation, and Digestion of Coomassie-Stained Gel Bands
6.1. For digestion of the gel bands, first use a clean razor blade to cut the gel bands from the entire lane of the gel representing each mutation into approximately 5-millimeter cubes [1] and place each band in a clean 0.5-milliliter microcentrifuge tube [2].
6.1.1. WIDE: Talent cutting band(s) from an entire lane. NOTE: Video Editor, please emphasize that the entire lane was analyzed for various proteins of different sizes.
6.1.2. CU: Band being placed into tube
6.2. Cover the bands two times with 100-millimolar ammonium bicarbonate in a 1:1 acetonitrile:water solution at room temperature for 15 minutes per wash [1] and dry the gel pieces for 5 minutes in a vacuum centrifuge [2].
6.2.1. MED: Talent adding ammonium bicarbonate to tube(s), with ammonium bicarbonate container visible in frame
6.2.2. CU: Gel piece being placed into vacuum centrifuge
6.3. To reduce the proteins, cover the dried gel pieces with 10-millimolar dithiothreitol in 100 millimolar ammonium bicarbonate for a 1-hour incubation at 56 degrees Celsius [1] followed by alkylation in 100-millimolar iodoacetamide in water for 1 hour at room temperature in the dark [2].
6.3.1. MED: Talent adding dithiothreitol to tube(s), with dithiothreitol container visible in frame
6.3.2. CU: Iodoacetamide being added to tube, with iodoacetamide container label visible in frame
6.4. Next shrink and reswell the gel pieces two times with acetonitrile [1] followed by 100 millimolar ammonium bicarbonate both with gentle shaking at room temperature for 15 minutes [2].
6.4.1. MED: Talent adding acetonitrile to tube, with acetonitrile container visible in frame
6.4.2. CU: Shot of shrunken gel piece, then ammonium bicarbonate being added to tube, with ammonium bicarbonate container label visible in frame
6.5. After the second reswelling, dry the gel pieces for 5 minutes in a vacuum centrifuge [1] and swell the gel pieces with 50 nanograms/microliter of sequencing grade modified trypsin in 100 millimolar ammonium bicarbonate [2].
6.5.1. MED: Talent placing tube(s) into vacuum centrifuge
6.5.2. CU: Trypsin being added to tube(s), with trypsin container label visible in frame
6.6. After 5 minutes, cover the gel pieces with 100 millimolar ammonium bicarbonate and allow them to reswell completely [1], adding additional 100 millimolar ammonium bicarbonate so the swollen gel pieces are completely covered [2].
6.6.1. CU: Ammonium bicarbonate being added to tube, with ammonium bicarbonate container label visible in frame
6.6.2. CU: Shot of swollen gel piece, then ammonium bicarbonate being added to tube
6.7. Then incubate the gel pieces overnight at 37 degrees Celsius [1], stopping the reaction with 1/10th of the volume of the samples with 10% formic acid in water the next morning [2], and collect the supernatant from each tube [3].
6.7.1. MED: Talent placing tube(s) at 37 degrees Celsius
6.7.2. MED: Talent adding formic acid to tube, with formic acid container visible in frame
6.7.3. MED: Talent collecting supernatant from tube




Section – Results
7. Results: Representative Nucleolar Factor Identification During HIV-1 Replication 
7.1. Rev-nucleolar localization signal-3 prime-flag is detectable under three different lysis buffer conditions containing various concentrations of sodium chloride [1].
7.1.1. LAB MEDIA: JoVE Video Editor: please emphasize 18 kDA anti-flag-Rev bands in WT lanes
7.2. B23 (B-twenty-three) is also detectable in lysis buffer containing the lower salt concentration [1], barely detectable in lysis buffer containing the medium salt concentration [2], and undetectable in lysis buffer containing a high salt concentration [3].
7.2.1. LAB MEDIA: Figure 1: JoVE Video Editor: please emphasize 37 kDA B23 band in 137 mM NaCl WT lane
7.2.2. LAB MEDIA: Figure 1: JoVE Video Editor: please emphasize 37 kDA B23 band in 200 mM NaCl WT lane
7.2.3. LAB MEDIA: Figure 1: JoVE Video Editor: please emphasize 37 kDA B23 band in 300 mM NaCl WT lane

7.3. B23 detection is optimal in lysis buffer containing the low sodium chloride concentration with wild type Rev-3 prime-flag [1] but loses affinity with Rev-nucleolar localization signal M1-3 prime-flag [2].

7.3.1. LAB MEDIA: Figure 2: JoVE Video Editor: please emphasize B23 WT 137 mM NaCl anti-flag-Rev-IP band
7.3.2. LAB MEDIA: Figure 2: JoVE Video Editor: please emphasize B23 M1 137 mM NaCl anti-flag-Rev-IP band

7.4. B23 affinity with wild type Rev-3 prime-flag also decreases with a higher salt concentration [1] and the pcDNA (P-C-D-N-A) negative control does not yield a nonspecific immunodetection in input [2] or in an alpha-flag-Rev immunoprecipitation under both lysis buffer conditions [3]. 

7.4.1. LAB MEDIA: Figure 2: JoVE Video Editor: please emphasize B23 WT 200 mM NaCl anti-flag-Rev-IP band
7.4.2. LAB MEDIA: Figure 2: JoVE Video Editor: please emphasize B23 entire Input row of bands
7.4.3. LAB MEDIA: Figure 2: JoVE Video Editor: please emphasize B23 entire Post-IP row of bands

7.5. Rev nucleolar localization signal-3 prime-flag is most detectable after elution through boiling in 2x sample loading buffer [1], while B23 is detectable under both the 37- and 95-degree Celsius sample buffer incubation conditions [2].

7.5.1. LAB MEDIA: Figure 3: JoVE Video Editor: please emphasize WT anti-flag-Rev 18 kDA 95 °C band 
7.5.2. LAB MEDIA: Figure 3: JoVE Video Editor: please emphasize WT B23 37 kDA 37° C and 95 °C bands 

7.6. After immunoprecipitation as demonstrated, wild type Rev, and Rev-nucleolar localization signals M2, M6, and M9 are detectable at 18 kDa [1].

7.6.1. LAB MEDIA: Figure 4: JoVE Video Editor: please emphasize WT, M2, M6, and M9 anti-flag-Rev bands (around 18 kDA)

7.7. Bands corresponding to B23 protein are also observed at the 37 kilodalton marker [1].

7.7.1. LAB MEDIA: Figure 4: JoVE Video Editor: please emphasize WT, M2, M6, and M9 B2 bands (around 37 kDA)

7.8. Staining with Coomassie reagent further demonstrates the detectability of Rev-nucleolar localization signal-3 prime-flag in the presence and absence of mutations at 18 kilodaltons [1].

7.8.1. LAB MEDIA: Figure 6: JoVE Video Editor: please emphasize WT, M4, M5, M6, and M8 bands at anti-flag-Rev 18 kDa



Section - Conclusion
8. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.
8.1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Jerlisa Ann C. Arizala: (Step: 2.2) Use as many controls – both positive and negative – as necessary for references that pertain to your disease model during the troubleshooting and screening process for potential binding factors [1].
8.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
8.2. Jerlisa Ann C. Arizala: All deletion and single-point Rev-NoLS mutations can be examined for dominant-negative activity through multimerization with wild-type Rev and utilized in the arrest of HIV-1 replication [1].
8.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
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